order Mucorales cause disseminated disease with hyphal angioinvasion, and members of the order Entomophthorales cause localized subcutaneous granulomas characterized by marked deformation of infected tissues. In the horse, subcutaneous zygomycosis affects the skin of the limbs, head, chest, neck, and nasal epithelium. Entornophthora coronatus (Conidiobolus coronatus) is isolated from the nasal area,'->.' and Mucor pusillus, Basidiobolus haptosporus, and Basidiobolus ranarum are isolated from subcutaneous tissues.'.' Pythium insidiosurn, formerly Pythium (Hyphomyces) destruens, an aquatic fungus-like organism, is a cause of equine "phycomycosis," a subcutaneous granulomatous disease of the distal extremities in the The term "phycomycosis" is obsolete because it has no taxonomic equivalent. Pythium spp., formerly in the class Phycomycetes, kingdom Fungi, have been reclassified into the kingdom Protista, phylum Mastigomycota, class Oomycetes. Other members of the former class Phycomycetes have been reclassified into the division Chytridiomycota or Zygomycota of the kingdom Fungih In
The purpose of this communication is to describe a case of deformative and obstructive nasal entomophthoramycosis (zygomycosis) caused by C. coronatus in a llama (Larna glama) and to compare and contrast the disease in llamas with that described in the horse.
A 3-year-old intact female llama was presented to the University of Illinois Veterinary Teaching Hospital with a 2-year history of sneezing and a 6-month history of nasal discharge, swollen nares, weight loss, and lethargy. Affected skin, extending rostrad from the incisive notch and covering the muzzle and upper lip, was firm, nodular, mildly hyperemic, and covered by multifocal crusts, with some focal erosions and ulcerations (Fig. 1) . The nares contained a green-brown exudate. The lesion did not respond to treatment with topical Panalog@ (Solvay Veterinary, Princeton, NJ) and cleansing with Betadine@ (Purdue Frederick Co., Nonvalk, CT).
The llama developed dyspnea and stridor attributed to partial stenosis of the external nares caused by swelling and accumulation of exudate and nasal discharge. Minimal exercise resulted in open-mouth breathing. Results of hematologic evaluation, serum biochemical analyses, and radiographs of the skull and thorax were normal. Endoscopic examination of the nares and nasal passages was normal except for the lesion involving the external nares. Punch biopsies were submitted for histopathologic, mycologic, and bacteriologic examinations. In accordance with an initial di-agnosis of cutaneous zygomycosis or pythiosis, intravenous sodium iodide therapy was initiated. The llama was nonresponsive and was euthanatized because of its deteriorating condition. No other lesions were noted at necropsy. Sections of skin from the lateral wing of the right nostril were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 4 pm, and stained with hematoxylin and eosin (HE).
Microscopically, the deep dermis contained multiple distinct and coalescing granulomas surrounded by fibrovascular connective tissue (Fig. 2) . Granulomas consisted of a central necrotic core of cell debris, intensely eosinophilic material, and degenerate and nondegenerate eosinophils and neutrophils that were surrounded by large numbers of epithelioid macrophages and variable numbers of multinucleate giant cells. Giant cells were more prominent in less organized granulomas. Large numbers of eosinophils and fewer neutrophils, lymphocytes, and plasma cells were admixed with the macrophages in the surrounding connective tissue. Perivascular accumulations of small to moderate numbers of lymphocy tes and plasma cells were present at the deep maIgins of the lesion.
Within the core of the granulomas and within multinucleate giant cells were 6.0-12.5-pm round and elongated channels or clear spaces. These spaces were interpreted as un- stained hyphae (Fig. 3) . In a few granulomas, a cuff of brightly eosinophilic granular material (eosinophil cytoplasmic debris) surrounded fungal elements. Some of the hyphae had slightly refractile walls. The majority of hyphae did not appear to contain protoplasm or the protoplasm was translucent. Occasionally, an abrupt change from an empty or translucent protoplasm to a granular protoplasm was observed in some hyphae. Grocott's methenamine silver stain demonstrated a fungus characterized by short randomly branched 6.0-1 5.0-pm-diameter infrequently septate hyphae (Fig. 3,  inset) . Hyphal walls were nonparallel, and hyphal segments often were barrel-shaped. Rarely, hyphae were present in hair follicles, where they were entrapped within amorphous material surrounding the hair shaft. Occasional hair follicles had ruptured and were suppurative. The pattern of lesion distribution and development in some skin sections suggested an initial folliculitis.
Moderate perilymphatic fibrosis and lymphangectasia (lymphedema) was found adjacent to the lesions in the superficial dermis. Overlying epidermis was sparsely haired and moderately to markedly hyperplastic, with variable orthokeratotic and parakeratotic hyperkeratosis, multifocal ulceration, and crust formation. The diagnosis was severe, locally Culture of the affected tissue on Sabouraud's agar resulted in the isolation of a slightly elevated, pale yellow-white, glabrous circular fungal colony with evidence of radially striated folding. Growth on agar was superficial and did not extend into the agar. The colonies developed a white frosting of surface hyphae and short conidiospores. Coincident with this color change, forcibly ejected conidia collected on the lids of petri dishes. Conidia were round and smooth walled, 36-45 pm in diameter, with a conspicuous papillary protuberence. Various stages of conidia maturation were observed on the nonnutritive petri dish lid, such as hyphal germination, reproduction by replication, and thin-walled, villose "resting" conidia, which are characteristic of C. coronatus (Fig. 4) .1-3.10
The morphologic appearance ofthe fungal cultures with characteristic villose conidia, the clinical presentation, and the histopathologic findings led to an etiologic diagnosis of zygomycosis (entomophthoramycosis conidiobolae) caused by C. coronatus.
C. coronatus infections in North America are described in horses originating from the Gulf Coast ~tates.'.~.~-' Equine conidiobolomycosis exclusively involves the external nares, nasal passages, or pharynx, in which there are large coagula that resemble those caused by Basidiobolus sp. and Pythium sp., although coagula caused by Pythium sp. are generally Coagula are composed of a cuff or accumulation of degenerate eosinophils about the hyphae. In some cases, single hyphal elements are surrounded by an eosinophilic cuff described as Splendore-Hoeppli material.' The coagula are surrounded by epithelioid macrophages and multinucleate giant cells. Mild edema is observed occasionally in the surrounding and superficial dermis, and the connective tissue contains a mixed but predominantly eosinophilic inflammatory infiltrate. Although eosinophils are prominent in lesions in the horse, granulomas also contain numerous neutrophils, and there are infiltrates of numerous lymphocytes and plasma cells. Conidiobolomycosis in the llama resembles the equine disease in its nasal predilection and lack of dissemination, but infiltrates of neutrophils, lymphocytes, and plasma cells appear to be less prominent.
Horses are infected with two of three species of Conidiobo-/us that are known to infect vertebrates. Disease caused by C. coronatus is most common in human beings and horses and is confined primarily to tropical and semitropical regions, particularly Australia, India, Indonesia, Florida, and Texas.'-' A case of equine zygomycosis caused by C. lamprauges This case demonstrates that Conidiobolus should be considered as a possible etiologic agent in cases of chronic eosinophilic granulomatous dermatitis involving the nasal region of the llama. Although zygomycosis is most commonly observed in tropical and semitropical climates, which in the United States are restricted to the Gulf Coast states, it is noteworthy that this llama was born and raised in Illinois. Early diagnosis and radical surgical removal of all infected tissues appears to be the most promising method for management of this condition.R
